Different catalytic oxidation effects of Ce on W(110) and W(111) were observed with photo-emission spectroscopy. On Ce-covered W(110), the top W layer is quickly oxidized to a surface monoxide at room temperature. Oxidation is almost halted after the completion of one monolayer of WO. On Ce/W(111), instead of WO, WO3 grows on the surface under the same conditions. The monolayer suboxide formation found on Ce/W(110) and Ce/Ta(110) (as reported earlier) is a direct consequence of the most densely packed structure of the bcc (110) Ce-catalyzed oxidation is further tested in this study.
I. INTRODUCTION
The oxidation promotion effect of rare-earth overlayers on a variety of metal and semiconductor substrates has been observed in the past.
Some of the systems studied, e.g. , (Ce, Sm)/Si (Refs. 2, 3, and 8) and (Ce, Pr)/Al (Refs. 4 and 5) are reactive in terms of interface mixing and alloying. No interdiffusion was found in interfaces with Nb, Ta, s or W (Ref. 9) as substrates, so they are more suitable for the study of catalytic oxidation. It was proposed that the existence of two Ce oxides, namely Ce203 and Ce02, allowed the conversion of adsorbed oxygen to oxygen ions, thus enhancing the rate of substrate oxygen incorporation. This mechanism is supported by the observation that only rare earths with two oxidation states, such as Ce, Pr, and Tb, are catalysts. In the oxidation of Ce/Nb, NbzOs forms quickly beneath a Ce layer. No Nb suboxides were observed by x-ray photoemission spectroscopy (XPS), which is relatively bulk-sensitive.
Ronay and Norlander considered that the lack of Nb suboxide formation might also be related to rapid Nb oxidation in Ce/Nb, since their calculation shows that the NbO layer usually forming in the oxidation of bare Nb is a good barrier to further oxygen incorporation due to the higher embedding energy for the oxygen atoms.
Recently we studied the catalytic oxidation of Ce/Ta(110) with surface-sensitive soft-x-ray photoemission spectroscopy. The Ta substrate has two oxidation stages. First the top Ta layer is oxidized to a suboxide with a well-defined 4f core-level shift 
